S1. Supplementary methods

S1.1. Conservation of the GHKL site 1 "signature" residue
The conservation of the site 1 "signature" residue was investigated within the GyrB and topo II families through the alignment of hits obtained from BLAST (http://web.expasy.org/blast/) (Altschul et al., 1990) searches of the UNIREF50 UniProt non-redundant reference protein sequence database (http://www.embnet.sk:8080/srs81//srs?page=libinfo&libName=UNIREF50) (Suzek et al., 2007) . The query sequences were E. coli GyrB (UniProtKB/Swiss-Prot entry P0AES6) and yeast DNA topoisomerase II (UniProtKB/Swiss-Prot entry P06786), and the expectation value (E) threshold was set at the default value of 10. For GyrB, 93 sequences were returned that included the region containing the signature residue, and the most distant sequence shared 39% identity with the query.
Within these sequences, 85 had Ser as the signature residue and, in six, it was semi-conservatively substituted to Thr. However, for two sequences, the residue was Lys (UniProtKB/Swiss-Prot entries B2URM5 and W0JA05), but they were still annotated as GyrB subunits and had a substantially greater identity to the query GyrB sequence (41% and 48%, respectively) than to the query topo II sequence (16% and 15%, respectively). For the topo II BLAST search, 98 sequences were returned with the most distant being 37% identical to the query; this time the signature Lys residue was universally conserved. 
